Interaction of proflavine with the RNA polynucleotide polyriboadenylic acid-polyribouridylic acid: photophysical and calorimetric studies.
The binding of proflavine, an acriflavine derivative, with the RNA polynucletodide polyadenylic acid-polyuridylic acid is investigated here to understand the structural and thermodynamic basis of the binding process. Such binding data are crucial for designing viable theraperutic agents. Spectroscopic studies clearly suggest a strong binding interaction between proflavine and polyadenylic acid-polyuridylic acid leading to efficient energy transfer between the poly AU base pairs and proflavine. The stoichiometry of proflavine polyadenylic acid-polyuridylic acid binding was independently estimated by continuous variation analysis of Job. An intercalative binding model is envisaged for the binding from hydrodynamic studies. Circular dichroism experiments revealed that the binding induced conformational changes in the RNA, and also led to induction of optical activity in the bound dye molecules. The binding affinity of the complex was deduced to be (6.57 ± 0.75) 105 M-1 at (298.15 ± 0.10) K from isothermal titration calorimetry experiment. Positive entropy and negative enthalpy changes characterized the complexation. The binding was observed to be weaker both at higher temperatures and increased [Na+]. The affinity of binding decreased with increasing [Na+]. When the Gibbs energy was parsed between polyelectrolytic and nonpolyelectropytic components, it surprisingly revealed a higher role for the non-polyelectrolytic forces. These results present new data for developing RNA targeted ligands. Communicated by Ramaswamy H. Sarma.